IP3-mediated cytosolic and nuclear calcium elevation in NRK-52E cells using 'caged' GPIP2.
Alterations in calcium homeostasis play a pivotal role in the cellular response to injury. Increases in the concentration of cytosolic free calcium ([Ca2+]i) result in a variety of calcium mediated toxic responses such as cytoskeletal alterations, mitochondrial damage, and over-expression of gene products. Inositol trisphosphate is a second messenger that links external cell surface signals to [Ca2+]i elevation. The present study explored the use of caged glycerophosphoryl-myo-inositol-1,4,5-bisphosphate (GPIP2) to mediate a rapid and prolonged increase in [Ca2+]i in a normal rat kidney epithelial cell line (NRK-52E). In intact NRK-52E cells, UV photolysis of microinjected GPIP2 resulted in a 3-4-fold sustained increase in [Ca2+]i. Graded photolytic release of GPIP2 also resulted in calcium-mediated morphologic alterations, as shown by confocal microscopy, with cellular blebs apparent within 30 min. There was no apparent increase in [Ca2+]i or morphologic alterations in control cells microinjected with calcium indicator and equally exposed to UV light. Subsequent application of thapsigargin or ionomycin (1.0 microM) produced a rapid and transient increase in [Ca2+]i. In addition, we show that activation of IP3 stores results in increased concentration of ionized nuclear calcium, ([Ca2+]n) which persists longer than the increase in [Ca2+]i. These findings indicate that GPIP2 mediates a rapid and sustained elevation in [Ca2+]n and [Ca2+]i and this IP3-mediated calcium elevation is translated to the nucleus in rat kidney epithelial cells.